Recent results
To the purpose of introducing integrable multi component wave equations in 1+1 dimensions, the Lax pair formalism is set up in matrix notation, and the conditions for these equations to possess boomeron solutions is explicitly displayed. Notable examples of wave equations in this class are multi component Schroedinger type systems and resonant interaction models (in collaboration with F. Calogero [3] [4]). Soliton solutions are then constructed by specializing the Dressing Darboux Transformation to deal with different boundary conditions which describe all-bright as well as mixed bright-dark and all-dark pulses (in collaboration with S. Lombardo [5] [6]). Contact with nonlinear optics is made by considering the simplest instance of boomeronic equation, namely the well-known three wave resonant interaction system. In this case only the mixed bright-dark soliton features, in the regime of two co-propagating bright pulses, a stable boomeron dynamics. The relevance of these solutions to propagation of laser pulses in chi2 crystals (in collaboration with F. Baronio, M Conforti and S. Wabnitz [7] [8] [9] [10]) is briefly reported. A straight generalization of these results to the resonant interaction of five quasi-monochromatic waves as in the double-three-wave model will be mentioned. Open related mathematical problems will be finally pointed out in relation to the spectral theory of boomeronic type wave equations.
